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(54) RED COLOR-EMITTING PHOSPHOR AND LIGHT-EMITTING DEVICE USING THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a red color-emitting phosphor 

which efficiently radiates a red emission by a long wavelength 

ultraviolet ray or a short wavelength visible ray (from 350 nm to 420 

nm), particularly by an exciting light having a wavelength of around 370 
- nm, and is practically employable for obtaining a white or an arbitrary 

color tone from one light-emitting diode, and an LED lamp using the 
"phosphor. 

SOLUTION: In the phosphor radiating emission by excitation by a long 
wavelength ultraviolet ray or a short wavelength visible ray having a 
light- emitting wavelength of 350 nm to 420 nm, an Eu3+ ion is 
arranged bidimensionally or unidimensionally. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The red luminescence fluorescent substance characterized by being the fluorescent substance which 
arranged Eu3+ ion to two-dimensional or one dimension in the fluorescent substance with which luminescence 
wavelength is excited by 350 to 420nm ultraviolet A, and the short wavelength visible ray, and emits light. 
[Claim 2] The red luminescence fluorescent substance according to claim 1 characterized by expressing the 
presentation of the above-mentioned fluorescent substance with AEuXLn(l-X) M208. However, A under 0< x<=1 and 
presentation is at least one sort chosen from the group which consists of Li, Na, K, Rb, and Cs, Ln is at least one 
chosen from the group which consists of Y, La, Gd, and Lu, and M is at least 1 1 sorts chosen from the group which 
consists of W or Mo. 

[Claim 3] AEuXLn(l-X) M208 (however. A under 0< x<=1 and presentation is at least one sort chosen from the group 
which consists of Li, Na, K, Rb, and Cs, and Ln is at least one chosen from the group which consists of Y, La, Gd, and 
Lu W M) or at least one sort chosen from the group which consists of Mo — it is — the red luminescence fluorescent 
-substance according to claim 2 characterized by the particle diameter being 50 micrometers or less in the red 
^ Juminescence fluorescent substance which has the presentation expressed. 

[Claim 4] Luminescence equipment characterized by preparing a fluorescent substance layer given in any 
> * -above-mentioned claim 1 thru/or ] of 3 they are on the luminescence chip which emits light in 350 to 420nm 
ultraviolet A, and a short wavelength visible ray. 
f tClaim 5] Luminescence equipment according to claim 4 which consists of two or more fluorescent substance layers 
which the above-mentioned fluorescent substance layer turns into from a fluorescent substance according to claim 1 
or 2. 

[Claim 6] Luminescence equipment according to claim 4 whose above-mentioned fluorescent substance layer is the 
monolayer structure which mixed two or more fluorescent substances according to claim 1 or 2. 

[Claim 7] Luminescence equipment characterized by distributing above-mentioned claim 1 or a fluorescent substance 
given in 2 to the mould member of the light emitting diode which emits light in 350 to 420nm ultraviolet A, and a short 
wavelength visible ray. 

[Claim 8] Luminescence equipment which the mould member of the light emitting diode which emits light in 350 to 
420nm ultraviolet A and a short wavelength visible ray is made to distribute two or more fluorescent substances, and is 
characterized by using above-mentioned claim 1 or a fluorescent substance given in 2 one of the fluorescent 
substance of the. 

[Claim 9] Luminescence equipment characterized by preparing a fluorescent substance layer according to claim 1 or 2 
in the outside of the mould member of the light emitting diode which emits light in 350 to 420nm ultraviolet A, and a 
short wavelength visible ray. 

[Claim 10] Luminescence equipment whose one of the luminous layer of the two or more luminous layers are prepared 
in the outside of the mould member of the light emitting diode which emits light in 350 to 420nm ultraviolet A, and a 
short wavelength visible ray, and is above-mentioned claim 1 or a fluorescent substance given in 2 [claim 11] 
Luminescence equipment prepare the mixing layer which mixed two or more fluorescent substances in the outside of 
the mould member of the light emitting diode which emits light in 350 to 420nm ultraviolet A, and a short wavelength 
visible ray, and using the fluorescent substance given in one of the fluorescent substance of the at above-mentioned 
claims 1 or 2. 

[Claim 12] Luminescence equipment given in claim 4 characterized by mixing at least one sort of a fluorescent 
substance and other red luminescence fluorescent substances given in above-mentioned claim 1 or 2 as a red 
luminescence fluorescent substance thru/or any 1 term of 11. 

[Claim 13] Luminescence equipment which put the coat object which mixed two or more fluorescent substances on the 
outside of the mould member of the light emitting diode which emits light in 350 to 420nm ultraviolet A, and a short 
wavelength visible ray, and used the fluorescent substance according to claim 1 or 2 for it one of the fluorescent 
substance of the 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention, relates to the fluorescent substance which is excited by 350 to 420nm ultraviolet 
A, and the short wavelength visible ray, and emits light in red, and the luminescence equipment using the fluorescent 
substance. 
[0002] 

[Description of the Prior Art] As a fluorescent substance excited by current, the ultraviolet A mainly used, and the 
short wavelength visible ray (from 350nm to 420nm) BaMg2aluminum16027:Eu with the blue luminescent color, 5 (Sr, 
calcium, Ba) (P04) 3CI:Eu, and green BaMg2aluminum 16027: — there are Eu, Mn, Zn2Ge04:Mn, red Y202 S:Eu, and 
3.5MgO, 0.5MgF2 and Ge02:Mn. By mixing the fluorescent substance of these 3 color at a rate of arbitration, many 
luminescent color can be made from ultraviolet A and a short wavelength visible ray. However, in the case of a white 
system, since the luminous efficiency of the Y202 S:Eu fluorescent substance of a red component was quite lower than 
_other fluorescent substances, there was a problem that a mixed rate increased. Furthermore, although white could be 
obtained by red, green, and blue luminescence balance by the white system, since the luminous efficiency of a red 
1 component was bad, the amount of luminescence of green and a blue system fluorescent substance had to be stopped 
low, and the white of high brightness was not obtained. 

[0003] The wavelength corresponding to the excitation energy of the electron pair of an oxide system compound is in 
„ an ultraviolet region, and ultraviolet A and a short wavelength visible ray (from 350nm to 420nm) lap with the absorption 
end of a fluorescent substance. In order to solve this problem, it is reported that the rare earth oxysulfide fluorescent 
substance activated with europium is proposed by JP,1 1-246857,A or JP,2000~144130,A, and shifts excitation 
wavelength to a long wavelength side. However, since the luminescence wavelength ultraviolet [ LED ] near 370nm 
lapped with the absorption end of these fluorescent substances, it had the problem from which the amount of 
luminescence changes with the shifts of a luminescence peak ultraviolet [ LED ] remarkably. 

[0004] On the other hand, light emitting diode (LED:Light Emitting Diode) is semiconductor diode which emits light, and 
changes electrical energy into the light or infrared lighL In order to use especially the light, it is widely used as an LED 
lamp which closed the luminescence chip formed by luminescent material, such as GaP, and GaAsP, GaAIAs, by 
transparence resin etc. Moreover, luminescent material is fixed to the top face of a printed circuit board metallurgy 
group lead, and the LED lamp of the display mold closed in the resin case which imitated the figure and the alphabetic 
character is also used abundantly. 

[0005] Moreover, it is also possible by making various kinds of fluorescent substance powder contain in the front face 
of a luminescence chip thru/or the resin of light emitting diode to adjust the color of synchrotron orbital radiation 
proper. That is, the luminescent color of an LED lamp can reproduce luminescence of a light field according to each 
activity application from blue to red. Moreover, since it is a semiconductor device, the life of light emitting diode is long 
and it is reliable, and since the exchange is relief-ized when it uses as the light source, it is widely used as a 
component part of various displays, such as pocket communication equipment, a personal computer peripheral device, 
OA equipment, a home electrical machinery and apparatus, audio equipment, various switches, the light source for back 
lights, and the plotting board. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the color sense of the user of the various above—mentioned 
displays improves further, and recently requires the function which can reproduce a delicate hue to a high definition 
more also in various displays. Moreover, the function which can reproduce white thru/or various kinds of neutral colors 
with one light emitting diode is also called for strongly. 

[0007] Therefore, white thru/or constituting so that the neutral colors of arbitration may be taken out are also tried 
from one light emitting diode by applying blue, red, and a green luminescence fluorescent substance to the front face of 
the luminescence chip of an LED lamp further, or making the various above-mentioned fluorescent substance powder 
contain in the resin (for example, a mould member, a coating member, etc.) which constitutes a light emitting diode. 
[0008] However, the red luminescence fluorescent substance had especially ultraviolet A and a short wavelength visible 
ray (from 350nm to 420nm), and the trouble that absorption was weak, to the excitation light before and behind the 
wavelength of 370nm as compared with other blue and a green luminescence fluorescent substance. Moreover, as for 
the excitation wavelength of the rare earth oxysulfide fluorescent substance activated with the europium proposed, for 
example by red fluorescent substance Y202 S:Eu, JP.1 1-246857A or JP,2000-144130,A, on long wavelength, 
absorption intensity falls rapidly from 350nm. When the excitation light source LED which makes 350nm - 380nm a 
luminescence peak from this, for example, ultraviolet, is used for the excitation light source, it is difficult for the amount 
of red luminescence of a fluorescent substance to change with the shifts of the luminescence peak which is on 
ultraviolet LED manufacture and is generated remarkably, and to reproduce a delicate hue to a high definition more. 
[0009] This invention is made in order to solve the above-mentioned trouble, and it aims at offering the LED lamp 
which used ultraviolet A and a short wavelength visible ray (from 350nm to 420nm), the red luminescence fluorescent 
substance that can be used practical in order [ that it is white from one light emitting diode ] to be, to carry out and to 
take out the color tone of arbitration, and its fluorescent substance by the ability emitting [ as opposed to / especially 
/ the excitation light before and behind the wavelength of 370nm ] red luminescence efficiently. 
[0010] 

[Means for Solving the Problem] In order that this invention persons might attain the above-mentioned object, they 
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prepared the red luminescence fluorescent substance which consists of various presentations, and did comparison 
examination of the effect the class and addition of this presentation component affect excitation-spectrum distribution 
_of a fluorescent substance and luminescence reinforcement by experiment. 
[001 1] Consequently, in the compound 208 which europium arranged into the low dimension, for example, LiEuW, it was 
shown clearly that ultraviolet A and a short wavelength visible ray (from 350nm to 420nm), and the red luminescence 
fluorescent substance that the excitation light before and behind the wavelength of 370nm is absorbed especially, and 
can emit red luminescence efficiently are obtained. This invention is completed based on the above-mentioned 
knowledge. 

[001 2] That is, the red luminescence fluorescent substance concerning this invention is characterized by Eu3+ ion 
being the fluorescent substance arranged to two-dimensional or one dimension. As it is indicated in drawing 6 as the 
condition that Eu3+ ion arranged to two-dimensional, the condition that Eu3+ ion is arranged by length and the 
longitudinal direction in the same flat surface is said, and the condition that Eu3+ ion is arranged by the lengthwise 
direction (or longitudinal direction) in the same flat surface as it is indicated in drawing 7 as the condition of having 
arranged to one dimension is said. 

[0013] Furthermore, a presentation is AEuXLn(l-X) M208 (however, A under 0< x<=1 and presentation is at least one 
sort chosen from the group which consists of Li, Na, K, Rb, and Cs). Ln is at least one chosen from the group which 
consists of Y, La, Gd, and Lu, and M is at least one sort chosen from the group which consists of W or Mo. It is 
characterized by what is expressed. Moreover, the most desirable presentation is LiEuW 208. 
[0014] Moreover, the red luminescence fluorescent substance concerning this invention is AEuXLn(l-X) M208 
(however, A under 0< x<=1 and presentation is at least one sort chosen from the group which consists of Li, Na, K, Rb, 
and Cs). Ln is at least one chosen from the group which consists of Y, La, Gd, and Lu, and M is the presentation of 
being at least one sort chosen from the group which consists of W or Mo, and it is characterized by the mean particle 
diameter of the particle being 50 micrometers or less. 

[0015] Furthermore, the luminescence equipment concerning this invention is set by energizing for the luminescence 
_chip combined with the fluorescent substance to LED which changes electrical energy into the light or infrared light. 
The fluorescent substance layer prepared on the above-mentioned luminescence chip AEuXLn(l-X) M208 (However, A 
"under 0< x<=1 and presentation is at least one sort chosen from the group which consists of Li, Na, K, Rb, and Cs.) Ln 
is at least one chosen from the group which consists of Y, La, Gd, and Lu, and M is at least one sort chosen from the 
group which consists of W or Mo — it is — it is characterized by things. Here, the above-mentioned fluorescent 
"substance layer prepared on a luminescence chip may carry out laminating arrangement of a monolayer or two or more 
layers at the shape of a layer, and two or more fluorescent substances may be mixed in a single layer, and it may 
arrange at least one or more sorts of fluorescent substances. As a gestalt which prepares a fluorescent substance 
layer on the above-mentioned luminescence chip, the gestalt which mixes a fluorescent substance to the coating 
member which covers the front face of a luminescence chip, the gestalt which mixes a fluorescent substance to a 
mould member or the gestalt which mixes a fluorescent substance on the coat object put on a mould member, the 
gestalt which arrange the plate which mixed the fluorescent substance ahead [ of an LED lamp / floodlighting side ], 
and in which light transmission is possible are mentioned further. 

[0016] Moreover, the above-mentioned fluorescent substance may add at least one or more sorts of fluorescent 
substances to the mould member on a luminescence chip. Furthermore, one or more sorts of fluorescent substance 
layers of the above-mentioned fluorescent substance may be prepared in the outside of light emitting diode. As a 
gestalt prepared in the outside of light emitting diode, the gestalt which applies a fluorescent substance to the outside 
front face of the mould member of light emitting diode in the shape of a layer, or the Plastic solid (the shape of for 
example, a cap) which made rubber, resin, an elastomer, etc. distribute a fluorescent substance is created, the gestalt 
which covers this to LED, or said Plastic solid is processed into plate-like, and the gestalt which arranges this ahead of 
LED is mentioned. 

[0017] Here, in the above-mentioned red luminescence fluorescent substance, europium acts as the excitation 
absorption of light and an emission center. In a common oxide system fluorescent substance, the wavelength 
corresponding to the excitation energy of an electron pair is in an ultraviolet region. Although excitation light is 
absorbed with host crystal, the excitation energy is transmitted to luminescence ion and light is emitted, absorption of 
ultraviolet A and a short wavelength visible ray (from 350nm to 420nm) is not enough. The europium ion whose red 
luminescence fluorescent substance of this invention is luminescence ion is absorbing ultraviolet A and a short 
wavelength visible ray (from 350nm to 420nm) directly. When europium concentration is max depending on europium 
concentration, as for red luminescence reinforcement, luminescence reinforcement also serves as max from this. 
[0018] however, a common fluorescent substance — setting — luminescence ion (activator) concentration — host 
crystal — receiving — several mol % — it is added, and by the concentration beyond it, between ** activators, the 
cross relaxation by resonance transfer arises and a part of excitation energy is lost. ** Migration of excitation by the 
resonance transfer between activators arises, and this promotes shift and dissipation of the excitation to a crystal 
front face or a nonluminescent core. ** When activators form condensation or an ion pair, it is known that 
concentration quenching will happen for the reasons of changing to a nonluminescent core or a killer (fluorescence 
inhibitor). 

[0019] However, with the compound which luminescence ion like the red luminescence fluorescent substance of this 
invention arranges into the low dimension like one dimension or two-dimensional, since spacing of the layer and layer 
which luminescence ion has arranged is large, concentration quenching is not shown by controlling migration of 
excitation energy. Ultraviolet A and a short wavelength visible ray (from 350nm to 420nm) are efficiently absorbed with 
the unpaired electron within 4f orbit of europium ion from this, and red luminescence is obtained. 
[0020] Moreover, the luminescence peak of the above-mentioned red luminescence fluorescent substance is 614nm, 
and is located -in a short wavelength side from the luminescence peak of Y202 S:Eu. Since the luminescence area of a 
red field is increased from this by using together these two kinds of fluorescent substances, it is also possible to obtain 
the white of high brightness. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on the following 
examples. 

[Example 1] as a fluorescent substance configuration raw material — W03 powder — 3.96g and 20Eu3 powder — 
1.50g and Li2C03 powder — 0.32g — accuracy — weighing capacity — carrying out — this — a ball mill — using it — 



2/3 



2006/06/14 14:20 



JP.2003-041252.A [DETAILED DESCRIPTION] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgLeije 



homogeneity — mixing — a raw material — it considered as the mixture. 

[0022] next, the obtained raw material — the mixture was put into the crucible made from an alumina, and was 
calcinated at the temperature of 900 degrees C for 6 hours. Pure water washed the obtained baking object enough, and 
the unnecessary meltable component was removed, and the ball mill ground finely after that, it sifted out, and the red 
luminescence fluorescent substance of the presentation which becomes LiEuW208 was prepared. 
[0023] And when the conventional Y202 S:Eu3+ fluorescent substance was made into the criterion under 380nm 
excitation about the above-mentioned red luminescence fluorescent substance LiEuW 208 and luminescence 
reinforcement was measured, as shown in drawing 1 , the high value of 2.5 times was acquired. The luminescence peak 
of LiEuW 208 can make the luminescence area of a red field increase, since the luminescence peak of 614nm and 
Y202 S:Eu3+ is 624nm, if these fluorescent substances are used together and used. 

[0024] Moreover, since the excitation wavelength of the above-mentioned red luminescence fluorescent substance 
" LiEuW 208 is located in ultraviolet A and a short wavelength visible ray (350nm - 420nm), it can change the wavelength 
of this range into 614nm. Since the maximum absorption peak is especially in 380nm f it is effective about the excitation 
light source which emits light before and after 380nm. 
[0025] 

[Example 2] as a red luminescence fluorescent substance — as LiEuW 208 and a blue luminescence fluorescent 
substance — as Sr5 (P04) 3CI:Eu and a green luminescence fluorescent substance — BaMg2aluminum16027: — Mn 
was mixed to silicone rubber at a rate of Eu andl 0:3:3, and this was fabricated in the cap configuration shown in 
drawing 5 using a hot press machine. This was covered on the outside ultraviolet [ LED ] whose luminescence 
wavelength is 380nm, and the light was made to switch on by 20mA in an integrating sphere. The colorimetry of the 
acquired spectral distribution was carried out by spectral radiance meter — 704 (product made from Photo Research). 
The acquired spectral distribution are shown in drawing 3. The white light which has one 2.3 times the brightness of this 
in a red fluorescent substance as compared with the case where Y202 S:Eu is used was acquired. 
[0026] 

. [Example 3] as a red luminescence fluorescent substance — LiEuW 208 and Y202 S:Eu — as a blue luminescence 
fluorescent substance — Sr5 (P04) 3CI:Eu — as a green luminescence fluorescent substance — 
fc _ "BaMg2aluminum16027: — Mn was mixed to silicone rubber at a rate of Eu andl 5:1 5:3:3, and it was fabricated in the 

pap configuration using the hot press machine. This was covered on the outside ultraviolet [ LED ] whose luminescence 
wavelength is 380nm, and the light was made to switch on by 20mA in an integrating sphere. The colorimetry of the 
"acquired spectral distribution was carried out by spectral radiance metei — 704 (product made from Photo Research). 
The acquired spectral distribution are shown in drawing 4. The white light which has one 1.6 times the brightness of this 
in a red fluorescent substance as compared with the case where Y202 S:Eu is used was acquired. 
[0027] Drawing 5 is luminescence equipment on which the coat object 3 which showed the coat object containing a 
fluorescent substance of a cap configuration explained in the above-mentioned example 2 and the above-mentioned 
example 3, specifically mixed the fluorescent substance applied to this invention on the outside front face of the mould 
member 2 in light emitting diode 1 to silicone rubber, and formed this in the cap configuration was put. In addition, it 
may mix in the mould member 2 and a fluorescent substance may be mixed in the translucent sheet arranged further 
ahead [ of a light emitting diode / floodlighting direction ], even if it mixes in the coating member which covers the 
outside surface of the light emitting device 4 in a light emitting diode 1. 
[0028] 

[Effect of the Invention] According to the red luminescence fluorescent substance applied to this invention above as 
explanation, red luminescence with strong luminescence reinforcement is obtained by ultraviolet A and short 
wavelength visible-ray excitation. Moreover, since excitation ultraviolet rays are absorbed efficiently and light is 
emitted with Eu3+ ion, even if excitation wavelength shifts, it is hard to be influenced and the stable color tone and 
luminescence reinforcement can be offered. 

[0029] Moreover, various color tones the white light of high brightness is not only acquired, but stabilized can be 
offered by combining the red luminescence fluorescent substance concerning this invention, and other fluorescent 
substances. 
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- TECHNICAL FIELD 

[Field of the Invention] This invention relates to the fluorescent substance which is excited by 350 to 420nm ultraviolet 
A, and the short wavelength visible ray, and emits light in red, and the luminescence equipment using the fluorescent 
substance. 
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PRIOR ART 



[Description of the Prior Art] As a fluorescent substance excited by current, the ultraviolet A mainly used, and the 
short wavelength visible ray (from 350nm to 420nm) BaMg2aluminum1 6027:Eu with the blue luminescent color, 5 (Sr, 
calcium, Ba) (P04) 3CI:Eu, and green BaMg2aluminum1 6027: — there are Eu, Mn, Zn2Ge04:Mn, red Y202 S:Eu, and 
3.5MgO, 0.5MgF2 and Ge02:Mn. By mixing the fluorescent substance of these 3 color at a rate of arbitration, many 
luminescent color can be made from ultraviolet A and a short wavelength visible ray. However, in the case of a white 
system, since the luminous efficiency of the Y202 S:Eu fluorescent substance of a red component was quite lower than 
other fluorescent substances, there was a problem that a mixed rate increased. Furthermore, although white could be 
obtained by red, green, and blue luminescence balance by the white system, since the luminous efficiency of a red 
component was bad, the amount of luminescence of green and a blue system fluorescent substance had to be stopped 
low, and the white of high brightness was not obtained. 

[0003] The wavelength corresponding to the excitation energy of the electron pair of an oxide system compound is in 
an ultraviolet region, and ultraviolet A and a short wavelength visible ray (from 350nm to 420nm) lap with the absorption 
-end of a fluorescent substance. In order to solve this problem, it is reported that the rare earth oxysulfide fluorescent 
substance activated with europium is proposed by JP,1 1-246857.A or JP,2000-144130,A, and shifts excitation 
wavelength to a long wavelength side. However, since the luminescence wavelength ultraviolet [ LED ] near 370nm 
lapped with the absorption end of these fluorescent substances, it had the problem from which the amount of 
luminescence changes with the shifts of a luminescence peak ultraviolet [ LED ] remarkably. 

10004] On the other hand, light emitting diode (LED:Light Emitting Diode) is semiconductor diode which emits light, and 
changes electrical energy into the light or infrared light. In order to use especially the light, it is widely used as an LED 
lamp which closed the luminescence chip formed by luminescent material, such as GaP, and GaAsP, GaAIAs, by 
transparence resin etc. Moreover, luminescent material is fixed to the top face of a printed circuit board metallurgy 
group lead, and the LED lamp of the display mold closed in the resin case which imitated the figure and the alphabetic 
character is also used abundantly. 

[0005] Moreover, it is also possible by making various kinds of fluorescent substance powder contain in the front face 
of a luminescence chip thru/or the resin of light emitting diode to adjust the color of synchrotron orbital radiation 
proper. That is, the luminescent color of an LED lamp can reproduce luminescence of a light field according to each 
activity application from blue to red. Moreover, since it is a semiconductor device, the life of light emitting diode is long 
and it is reliable, and since the exchange is relief-ized when it uses as the light source, it is widely used as a 
component part of various displays, such as pocket communication equipment, a personal computer peripheral device, 
OA equipment, a home electrical machinery and apparatus, audio equipment, various switches, the light source for back 
lights, and the plotting board. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the red luminescence fluorescent substance applied to this invention above as 
explanation, red luminescence with strong luminescence reinforcement is obtained by ultraviolet A and short 
wavelength visible-ray excitation. Moreover, since excitation ultraviolet rays are absorbed efficiently and light is 
emitted with Eu3+ ion, even if excitation wavelength shifts, it is hard to be influenced and the stable color tone and 
luminescence reinforcement can be offered. 

[0029] Moreover, various color tones the white light of high brightness is not only acquired, but stabilized can be 
offered by combining the red luminescence fluorescent substance concerning this invention, and other fluorescent 
substances. 



[Translation done.] 



1 / 1 



2006/06/14 14:21 



JR.2003-041252.A [TECHNICAL PROBLEM] 



http://www4.ipdl.ncipi.gojp/cgi~bin/tran_web_cgLejue 



* NOTICES * 

JPO. and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the color sense of the user of the various above-mentioned 
displays improves further, and recently requires the function which can reproduce a delicate hue to a high definition 
more also in various displays. Moreover, the function which can reproduce white thru/or various kinds of neutral colors 
with one light emitting diode is also called for strongly. 

[0007] Therefore, white thru/or constituting so that the neutral colors of arbitration may be taken out are also tried 
from one light emitting diode by applying blue, red, and a green luminescence fluorescent substance to the front face of 
the luminescence chip of an LED lamp further, or making the various above-mentioned fluorescent substance powder 
contain in the resin (for example, a mould member, a coating member, etc.) which constitutes a light emitting diode. 
[0008] However, the red luminescence fluorescent substance had especially ultraviolet A and a short wavelength visible 
ray (from 350nm to 420nm), and the trouble that absorption was weak, to the excitation light before and behind the 
wavelength of 370nm as compared with other blue and a green luminescence fluorescent substance. Moreover, as for 
the excitation wavelength of the rare earth oxysulfide fluorescent substance activated with the europium proposed, for 
.example by red fluorescent substance Y202 S:Eu, JP,1 1-246857.A, or JP.2000-144130.A, on long wavelength, 
absorption intensity falls rapidly from 350nm. When the excitation light source LED which makes 350nm - 380nm a 
luminescence peak from this, for example, ultraviolet, is used for the excitation light source, it is difficult for the amount 
of red luminescence of a fluorescent substance to change with the shifts of the luminescence peak which is on 
ultraviolet LED manufacture and is generated remarkably, and to reproduce a delicate hue to a high definition more. 
10009] This invention is made in order to solve the above-mentioned trouble, and it aims at offering the LED lamp 
which used ultraviolet A and a short wavelength visible ray (from 350nm to 420nm), the red luminescence fluorescent 
substance that can be used practical in order [ that it is white from one light emitting diode ] to be, to carry out and to 
take out the color tone of arbitration, and its fluorescent substance by the ability emitting [ as opposed to / especially 
/ the excitation light before and behind the wavelength of 370nm ] red luminescence efficiently. 
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MEANS 



[Means for Solving the Problem] In order that this invention persons might attain the above-mentioned object, they 
prepared the red luminescence fluorescent substance which consists of various presentations, and did comparison 
examination of the effect the class and addition of this presentation component affect excitation-spectrum distribution 
of a fluorescent substance and luminescence reinforcement by experiment. 

[0011] Consequently, in the compound 208 which europium arranged into the low dimension, for example, LiEuW, it was 
shown clearly that ultraviolet A and a short wavelength visible ray (from 350nm to 420nm), and the red luminescence 
fluorescent substance that the excitation light before and behind the wavelength of 370nm is absorbed especially, and 
can emit red luminescence efficiently are obtained. This invention is completed based on the above-mentioned 
knowledge. 

[0012] That is, the red luminescence fluorescent substance concerning this invention is characterized by Eu3+ ion 
being the fluorescent substance arranged to two-dimensional or one dimension. As it is indicated in drawing 6 as the 
condition that Eu3+ ion arranged to two-dimensional, the condition that Eu3+ ion is arranged by length and the 
-longitudinal direction in the same flat surface is said, and the condition that Eu3+ ion is arranged by the lengthwise 
direction (or longitudinal direction) in the same flat surface as it is indicated in drawing 7 as the condition of having 
arranged to one dimension is said. 

[-0013] Furthermore, a presentation is AEuXLn(l-X) M208 (however, A under 0< x<=1 and presentation is at least one 
sort chosen from the group which consists of Li, Na, K, Rb, and Cs). Ln is at least one chosen from the group which 
consists of Y, La, Gd, and Lu, and M is at least one sort chosen from the group which consists of W or Mo. It is 
characterized by what is expressed. Moreover, the most desirable presentation is LiEuW 208. 
[0014] Moreover, the red luminescence fluorescent substance concerning this invention is AEuXLn(l-X) M208 
(however, A under 0< x<=1 and presentation is at least one sort chosen from the group which consists of Li, Na, K, Rb, 
and Cs). Ln is at least one chosen from the group which consists of Y, La, Gd, and Lu, and M is the presentation of 
being at least one sort chosen from the group which consists of W or Mo, and it is characterized by the mean particle 
diameter of the particle being 50 micrometers or less. 

[0015] Furthermore, the luminescence equipment concerning this invention is set by energizing for the luminescence 
chip combined with the fluorescent substance to LED which changes electrical energy into the light or infrared light. 
The fluorescent substance layer prepared on the above-mentioned luminescence chip AEuXLn(l-X) M208 (However, A 
under 0< x<=1 and presentation is at least one sort chosen from the group which consists of Li, Na, K, Rb, and Cs.) Ln 
is at least one chosen from the group which consists of Y, La, Gd, and Lu, and M is at least one sort chosen from the 
group which consists of W or Mo — it is — it is characterized by things. Here, the above-mentioned fluorescent 
substance layer prepared on a luminescence chip may carry out laminating arrangement of a monolayer or two or more 
layers at the shape of a layer, and two or more fluorescent substances may be mixed in a single layer, and it may 
arrange at least one or more sorts of fluorescent substances. As a gestalt which prepares a fluorescent substance 
layer on the above-mentioned luminescence chip, the gestalt which mixes a fluorescent substance to the coating 
member which covers the front face of a luminescence chip, the gestalt which mixes a fluorescent substance to a 
mould member or the gestalt which mixes a fluorescent substance on the coat object put on a mould member, the 
gestalt which arrange the plate which mixed the fluorescent substance ahead [ of an LED lamp / floodlighting side ], 
and in which light transmission is possible are mentioned further. 

[0016] Moreover, the above-mentioned fluorescent substance may add at least one or more sorts of fluorescent 
substances to the mould member on a luminescence chip. Furthermore, one or more sorts of fluorescent substance 
layers of the above-mentioned fluorescent substance may be prepared in the outside of light emitting diode. As a 
gestalt prepared in the outside of light emitting diode, the gestalt which applies a fluorescent substance to the outside 
front face of the mould member of light emitting diode in the shape of a layer, or the Plastic solid (the shape of for 
example, a cap) which made rubber, resin, an elastomer, etc. distribute a fluorescent substance is created, the gestalt 
which covers this to LED, or said Plastic solid is processed into plate-like, and the gestalt which arranges this ahead of 
LED is mentioned. 

[0017] Here, in the above-mentioned red luminescence fluorescent substance, europium acts as the excitation 
absorption of light and an emission center. In a common oxide system fluorescent substance, the wavelength 
corresponding to the excitation energy of an electron pair is in an ultraviolet region. Although excitation light is 
absorbed with host crystal, the excitation energy is transmitted to luminescence ion and light is emitted, absorption of 
ultraviolet A and a short wavelength visible ray (from 350nm to 420nm) is not enough. The europium ion whose red 
luminescence fluorescent substance of this invention is luminescence ion is absorbing ultraviolet A and a short 
wavelength visible ray (from 350nm to 420nm) directly. When europium concentration is max depending on europium 
concentration, as for red luminescence reinforcement, luminescence reinforcement also serves as max from this. 
[0018] however, a common fluorescent substance — setting — luminescence ion (activator) concentration — host 
crystal — receiving — several mol % — it is added, and by the concentration beyond it, between ** activators, the 
cross relaxation by resonance transfer arises and a part of excitation energy is lost. ** Migration of excitation by the 
resonance transfer between activators arises, and this promotes shift and dissipation of the excitation to a crystal 
front face or a nonluminescent core. ** When activators form condensation or an ion pair, it is known that 
concentration quenching will happen for the reasons of changing to a nonluminescent core or a killer (fluorescence 
inhibitor). 

[0019] However, with the compound which luminescence ion like the red luminescence fluorescent substance of this 



1 / 2 



2006/06/14 14:22 



JP,2003-041252,A [MEANS] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



invention arranges into the low dimension like one dimension or two-dimensional, since spacing of the layer and layer 
which luminescence ion has arranged is large, concentration quenching is not shown by controlling migration of 

excitation energy. JJItraviolet_A and a short wavelength visible ray (from 350nm to 420nm) are efficiently absorbed with 

the unpaired electron within 4f orbit of europium ion from this, and red luminescence is obtained. 
[0020] Moreover, the luminescence peak of the above-mentioned red luminescence fluorescent substance is 614nm, 
and is located in a short wavelength side from the luminescence peak of Y202 S:Eu. Since the luminescence area of a 
red field is increased from this by using together these two kinds of fluorescent substances, it is also possible to obtain 
the white of high brightness. 
- [0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on the following 
. m examples. 

[Example 1] as a fluorescent substance configuration raw material — W03 powder — 3.96g and 20Eu3 powder — 
1.50g and Li2C03 powder — 0.32g — accuracy — weighing capacity — carrying out — this — a ball mill — using it — 
homogeneity — mixing — a raw material — it considered as the mixture. 

[0022] next, the obtained raw material — the mixture was put into the crucible made from an alumina, and was 
calcinated at the temperature of 900 degrees C for 6 hours. Pure water washed the obtained baking object enough, and 
the unnecessary meltable component was removed, and the bail mill ground finely after that, it sifted out, and the red 
luminescence fluorescent substance of the presentation which becomes LiEuW208 was prepared. 
[0023] And when the conventional Y202 S:Eu3+ fluorescent substance was made into the criterion under 380nm 
excitation about the above-mentioned red luminescence fluorescent substance LiEuW 208 and luminescence 
reinforcement was measured, as shown in drawing 1 , the high value of 2.5 times was acquired. The luminescence peak 
of LiEuW 208 can make the luminescence area of a red field increase, since the luminescence peak of 614nm and 
Y202 S:Eu3+ is 624nm, if these fluorescent substances are used together and used. 

[0024] Moreover, since the excitation wavelength of the above-mentioned red luminescence fluorescent substance 
"LiEuW 208 is located in ultraviolet A and a short wavelength visible ray (350nm - 420nm), it can change the wavelength 
.of this range into 614nm. Since the maximum absorption peak is especially in 380nm, it is effective about the excitation 
light source which emits light before and after 380nm. 
' E0025] 

.[Example 2] as a red luminescence fluorescent substance — as LiEuW 208 and a blue luminescence fluorescent 
substance — as Sr5 (P04) 3CI:Eu and a green luminescence fluorescent substance — BaMg2aluminum1 6027: — Mn 
was mixed to silicone rubber at a rate of Eu andl 0:3:3, and this was fabricated in the cap configuration shown in 
drawing 5 using a hot press machine. This was covered on the outside ultraviolet [ LED ] whose luminescence 
wavelength is 380nm, and the light was made to switch on by 20mA in an integrating sphere. The colorimetry of the 
acquired spectral distribution was carried out by spectral radiance meter — 704 (product made from Photo Research). 
The acquired spectral distribution are shown in drawing 3. The white light which has one 2.3 times the brightness of this 
in a red fluorescent substance as compared with the case where Y202 S:Eu is used was acquired. 
[0026] 

[Example 3] as a red luminescence fluorescent substance — LiEuW 208 and Y202 S:Eu — as a blue luminescence 
fluorescent substance — Sr5 (P04) 3CI:Eu — as a green luminescence fluorescent substance — 
BaMg2aluminum16027: — Mn was mixed to silicone rubber at a rate of Eu andl 5:1 5:3:3, and it was fabricated in the 
cap configuration using the hot press machine. This was covered on the outside ultraviolet [ LED ] whose luminescence 
wavelength is 380nm, and the light was made to switch on by 20mA in an integrating sphere. The colorimetry of the 
acquired spectral distribution was carried out by spectral radiance metei — 704 (product made from Photo Research). 
The acquired spectral distribution are shown in drawing 4. The white light which has one 1.6 times the brightness of this 
in a red fluorescent substance as compared with the case where Y202 S:Eu is used was acquired. 
[0027] Drawing 5 is luminescence equipment on which the coat object 3 which showed the coat object containing a 
fluorescent substance of a cap configuration explained in the above-mentioned example 2 and the above-mentioned 
example 3, specifically mixed the fluorescent substance applied to this invention on the outside front face of the mould 
member 2 in light emitting diode 1 to silicone rubber, and formed this in the cap configuration was put. In addition, it 
may mix in the mould member 2 and a fluorescent substance may be mixed in the translucent sheet arranged further 
ahead [ of a light emitting diode / floodlighting direction ], even if it mixes in the coating member which covers the 
outside surface of the light emitting device 4 in a light emitting diode 1. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is the graph which shows the emission spectrum distribution of a red luminescence fluorescent 
substance (LiEuW 208) and Y202 S:Eu3+ concerning this invention. 

fDrawing 21 It is the graph which shows excitation-spectrum distribution of the red luminescence fluorescent substance 
(LiEuW 208) concerning this invention. 

fDrawing 3] It is the graph which shows the spectral distribution of luminescence by the example 2. 

fDrawing 4] It is the graph which shows the spectral distribution of luminescence by the example 3. 

fDrawing 5] It is the sectional view showing the luminescence equipment which prepared the fluorescent substance 

layer in the outside of the mould member in light emitting diode. 

fDrawing 6] Eu3+ ion is model drawing of the compound arranged to two-dimensional. 
fDrawing 7] Eu3+ ion is model drawing of the compound arranged to one dimension. 
[Description of Notations] 
- 1 — Light emitting diode 2 — Mould member 
3 — Coat object (cap configuration) 



[Translation done.] 



1 / 1 



2006/06/14 14:22 



JPr2003-041252,A [DRAWINGS] 



http://vww4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

JPO and NC I PI are-not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 

DRAWINGS 



100 
90 




UEuWsO B 




€0 






L 


m 70 

» 60 

S 50 

£: 40 

* 30 








20 








- 10 
n 




. _. A 





400 450 500 550 600 650 700 
IRS/nm 



100" 
90 






80 






tt 10 
*? 60 

1 50 
R 40 

^ 30 




/\a 


20 






10 
0 







320 



370 



420 
2ft£/nm 



470 



[Drawing 6] 




fDrawing 7] 




fDrawing 3] 



1 / 2 



2006/06/14 14:22 



JP.2003-041252.A [DRAWINGS] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLeije 




380 480 680 680 780 

Sfi/nm 




380 480 580 680 780 



Sfi/nm 




[Translation done.] 



2/2 



2006/06/14 14:22 



